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Abstract
The study delves into the evolving interface amid e-business and broadcasting in India and risk with a view on the 
regulatory impact of Prasar Bharati Law, Conditional Access System (CAS), and larger PEDA reforms. The study 
employs mixed-methods framework in measuring policy files, frequency record, risk index, and indicators of 
audience participation during 1995-2024. Analysis of the data was performed by use of statistical tools such as 
frequency distribution, descriptive statistics, cross-tabulation with Chi-square analysis and thematic coding. These 
findings indicate the growing trend in speeding up the policing action, which will be reflected in the increased size 
of digital frequency capacity, that currently is 8 MHz (in 1995) but will reach 56 MHz (in 2024). In the CAS-
designed territories, the levels of piracy and content theft were significantly lower and statistical analyses of Chi-
squares showed significances (p<0.01). Following the introduction of PEDA, there were 38 percent daily viewership 
improvement and 23 percent increment in revenues collected by subscriptions. All these results indicate that rule-
based, systematic digital policy allows increasing the level of trust on platforms, reducing risks, and involving more 
individuals. The study hence has provided compelling contributions on regulatory design and the performance and 
integrity of the digital media ecosystems.
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Introduction
The evolution of the media in India is an advanced interaction between technological, regulatory 
and commercial change in a digital environment. In the sphere of the media and broadcasting, 
the rise of e-business activities greatly transformed the accessibility, the content control, the 
audience involvement, and the control of the inner structures. The shift in the broadcasting 
paradigm toward a more liberalized and finally digitized system has put the issues of allotment 
of digital frequencies, supervision of the content and the ensuing threat associated with that 
environment into the forefront. Whereas previously the digital spectrum has been primarily 
thought of as a highly technical commodity, today it has taken centre stage in an integrated, 
shattered, and becoming more mobile media environment.
One of the turning points along this path was the deployment of the Conditional Access System 
(CAS) an encryption/subscriber- authentication platform aimed at preventing infringement of 
cable broadgages. Despite the early opposition to the roll out, especially in the metropolitan 
areas, CAS gained a more solid system on delivering trusted contents and bringing in revenues. 
Simultaneously, repeated amendments of the Prasar Bharati Act became, in turn, indicative of a 
desire to remodel the model of redistributing the chains of official broadcasting in accordance 
with an ample digital-first, customer-centric landscape. These along with wider regulatory 
measures aimed at safeguarding intellectual property and promoting a fair access and meeting 
the interests of the audience and the market efficiency determines the changing institutional 
framework of the media scenario in India.
PEDA program (Public Electronic Digital Access) then further extended the regulatory prism to 
the digital risk control, particularly to the areas like the spectrum management, piracy and web 
delivery processes. PEDA resulted in a huge investment in digital infrastructure and a 
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scrutinizing intensification of the regulation on the utilisation of the spectrum by codifying 
standardised protocols and compliance standards. The necessity of having a harmonized 
regulatory standard is acute in the modern environment of the struggle between legacy 
broadcasters along with over-the-top (OTT) providers on the one hand and hybrid service bases 
on the other. Since the e-business models are stimulated increasingly by data-driven content 
curation and AI-compelled distribution frameworks, the consequences of unauthorized access, 
signal seizure, and a lack of normative consistency have become even more.
Nevertheless, there remain serious knowledge gaps related to the understanding of the 
complexities between digital frequency control and the new risk mitigation approaches in the 
turbulent business and technological environment. Research trails have mostly focused on 
content arrangements and consumer patterns whereas overlooking the strategic mapping of the 
Indian regulator change in terms of infrastructure growth and economic performance. This gap 
can be closed with the help of the proposed study to investigate the interconnection between the 
digital frequencies blasting and risk prevention due to using the scaffolding of the regulative 
framework CAS, PEDA, and Prasar Bharati as gateway constructs.
Adopting a data-driven analytical approach, which is at the same time context-specific, the data 
may be scrutinized to expose the nature of the changes in digital threats, radio spectrum band 
dispensation, and viewer patterns that can reassure the level of influence the actions of the state 
have on the direction trends of e-business in the Indian media ecosystem.
Literature Review
In the last ten years, the academic literature that is devoted to the digital transformation and e-
business has grown significantly, reflecting the convergence of technological advancements, 
regulatory change, and changing consumer behavior. Ismaeel and Zeebaree (2025) provide a 
detailed overview of strategic and technological change which guides e-business models and 
empathizes the aptitude of regulation to increase the operational efficiency and effectiveness. 
Likewise, Alshammari (2023) and Antonizzi and Smuts (2020) focus on institutional 
preparedness and entrepreneurial flexibility, which are the key to effective digital 
transformations.
In the Indian environment, Joseph (2023) and Ray (2011) give some initial explanation of 
structural and infrastructural issues of the e-commerce ecosystem, citing the issue of unequal 
distribution of digital frequencies and unequal law enforcement. Bughin et al. (2021) and 
Calderon-Monge and Ribeiro-Soriano (2024) also illuminate the importance of the digital 
adoption and regulatory design as a factor that helps secure strategic renewal and resilience in 
the market.
In other parts of the work, Abdallah et al. (2021) and Broekhuizen (2021) explore change in 
manufacturing and the general business system and recommend, that successful digital regulare 
should address both infrastructure-based threats and user individuality. The paper by Alshawaaf 
and Lee (2021) and Boughzala et al. (2019) connects the notion of digital governance to that of 
creativity and organizational learning, and this is rather pertinent when it comes to the Indian 
case of the public-private media environment changing over time.
B2B articles by Bâra et al. (2023) and Gurcan et al. (2023) prove that COVID-19 spurred the use 
of digital and at the same time revealed weak points of infrastructural and regulatory 
inadaptability. The presented findings comply with the recent studies on optimization methods 
(Abdulkareem & Zeebaree, 2022) and trust-based approaches in the domain of digital platforms 
(Jghef et al., 2022).
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Despite such an accumulating literature, there still exists a gap in the unification of digital 
frequency management and risk assessment on media-specific e-business environment especially 
with regulatory landmarks like CAS and PEDA. This study seeks to address that gap.
Research Gap and Conceptual Framework
Digitizing of media and broadcast systems in India has been evolving faster in the past few 
years, but the empirical studies have largely not delivered a comprehensive analysis of the extent 
in which the regulation oversight i.e., regulating actions related to allocating digital-frequency 
can interact with risk mitigation in the e-commerce sectors. The state of work today is normally 
highly disconnected; it looks at infrastructure improvements, regulatory tools like CAS and 
PEDA, or user-interaction statistics separately. Further, it has a lack of empirical investigation of 
how far these regulations have been converted into less piracy, theft of signals or better viewer 
ratings by regions. The knowledge gap created by this disadvantages our ability to evaluate how 
well digital governance in media eco-systems are working.

Figure 1.0: Conceptual Framework
In this regard, to fill this gap, this current study suggests a conceptual framework that highlights 
the regulatory policy (i.e., CAS implementation, modifications of Prasar Bharati Act, and 
implementation of PEDA) as the most dominating aspect of digital-frequency distribution and 
exposure of risks. Under this model, the regulatory mechanisms are hypothesized to affect 
business consequences, such as the audience engagement, the security of the contents or the trust 
within a platform. As a result, the framework brings structural (policy), infrastructural (digital 
frequency), and behavior (audience/business) factors into the pursuit of risk dynamics in e-
business media.
Hypothesis
H1:Deployment of CAS and analogues of regulation algorithms greatly decrease digital threat 
(piracy, signal theft) in Indian television.
H2: Enlarged digital-frequency allocation positively relates with the augmented audience 
participation in the dominated platforms.
H3- Post PEDA policy initiatives result in changes in business performance measures like 
gaining and renewing subscriptions and retaining apps that can be measured.
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H4: Areas with full-blown implementation of CAS will have statistically reduced incidences of 
digital risk than other areas that have not implemented CAS.
Methods
The current investigation assumed the mixed-method research design and combined quantitative 
and qualitative methodologies to trace the historical background of the digital frequency, risk-
related aspects, and regulating processes in the Indian market of electronic business media. 
Between archival legislations of the ministry of information and broadcasting, reports of TRAI 
(Telecom Regulatory Authority of India), and official publications, primary information was 
obtained, as well as on databases and in the Prasar Bharati Act along with its subsequent 
modifications together with policy briefs. In addition, white paper articles of the industry and 
business articles in the media on the same period up to 2024 were examined.
A logical way to follow the regulatory timeline therefore consisted of a content analysis of the 
Prasar Bharati Act, its amendments and a number of Conditional Access System (CAS) 
mandates. This was done due to the effectiveness of the strategy in terms of interpretation of 
legal and policy developments over some time. Coding and categorization of the legislative 
topics into clear stages were achieved in NVivo (version 12).
A longitudinal trend was used to analyze the long-term growth of available bandwidth of the 
digital frequency bandwidth in broadcasting. The data on the historical spectrum-allocation in 
the Department of Telecommunications was amassed and visualized through the Microsoft Excel 
(Office 365) to present the emerging paths.
In order to identify striking themes in the changes of regulation, particularly with regard to the 
PEDA (Phase-III Digital Addressable System) revolution, a thematic analysis of government 
circulars issues and press releases was conducted. This methodology explained changes in 
narration in policy focus and orientation.
A volume of interventions comparison in terms of time (before and after the implementation of 
CAS) was measured using a frequency distribution analysis. Such an approach was selected to 
highlight the intensity of policy throughout the discrete stages of regulation.
To measure risk in the digital and e-commerce instances, a cross-tabulation was done between 
the indications like data privacy breaches, the failure of signals encryption, the piracy level and 
the adoption status of CAS. In SPSS (Version 27), a Chi-square test of independence was used to 
investigate whether there were any statistical correlations between risk variables and the 
implementation of an access-system.
In order to determine the engagement of viewers and revenue behavior, the measures of 
relevance metrics, including mean, standard deviation, and percentiles, were calculated. These 
provided baseline insights into market dynamics.
The strategic approach of Prasar Bharati regarding the aspect of digital positioning was analyzed 
by a SWOT analysis conducted on the major legal developments. The said qualitative paradigm 
emphasized both internal capabilities and external opportunities regarding digital transitions.
Lastly, a comparative analysis was done between the pre-PEDA and post-PEDA phases to 
determine change in digital infrastructure and the level of efficiency in policy-implementation. 
This comparative outlook could not be neglected when interpreting structural transformation in 
regulation set-up.
Results 
 As recorded in present study, the current research captures tangible changes in India media 
regulation system since 1995 to 2024. An interventional temporal distribution (see Table 1) 
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shows that there was a significant increase in the regulatory activity. In the first regime (1995-
2002), there were two types of policy action, which were both focused on the transformation of 
modernization of Doordarshan, the state-owned broadcaster. Next, in the 20211224 period, there 
was a high of 18 significant measures including the creation of new digital rights management 
regimes and artificial intelligence in content distribution.

Table 1: Frequency Distribution of Policy Interventions from 1995–2024
Period Number of Interventions Major Focus Areas
1995–2002 2 Doordarshan modernization
2003–2010 7 CAS rollout, initial digitization
2011–2015 9 Phase-wise cable digitization
2016–2020 12 Mobile broadcasting, OTT guidelines
2021–2024 18 Digital rights, AI in content

 
Looking into the growth in spectrum allocation, it is true to say that the digital frequency in India 
has grown in tandem with major regulatory complements (Figure 1.1). The spectrum available 
increased in 1998 by 8 MHz to 56 MHz in 2024, which is associated with noticeable peaks in 
governments actions hence showing a close consideration to the regulatory requirement to 
expand infrastructure.

Figure 1.1: Trend of Digital Frequency Expansion Over Two Decades
 At the same time, a Conditional Access System (CAS) is introduced and it is possible to observe 
statistically significant correlations between CAS introduction and decreased exposure to digital 
piracy and signal theft in four regions (Table 2). North and South India, the areas of complete 
implementation of CAS, registered much lesser cases of piracy and theft of signals (12 and 10, 
respectively) compared to the areas of partial or non-implementation of CAS (29 and 24).
The results are supported by a Chi-square test depicted in Figure 4 which indicates a Chi-square 
equal to 14.22 and a p < 0.01, thus proving a strong independent relationship between CAS 
enforcement and risk elimination.
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Table 2: Cross-tabulation of Digital Risk Factors and CAS Adoption Rates
Region CAS Implemented High Risk Low Risk Total
North India Yes 12 38 50
East India No 29 21 50
South India Yes 10 40 50
West India No 24 26 50

Figure 2: Chi-square Distribution Chart for Risk and Conditional Access Correlation
 A critical economic investigation reveals that following the enactment of the Platform Equity 
and Data Act (PEDA), the level of human interaction and the success of businesses increased 
significantly. The overall average daily viewing has grown by 38 per cent in the past year 
reaching 33.8 million and subscription revenue by 23 per cent to 1415 Cr. (Table 3). These 
numerical results were particularly high in CAS-imposed fields, indicating the ability of 
organized control to make monetization promote its benefits.



LEX LOCALIS-JOURNAL OF LOCAL SELF-GOVERNMENT       
ISSN:1581-5374 E-ISSN:1855-363X       
VOL. 23, NO. S6(2025)

7361

Table 3: Descriptive Statistics of Audience Engagement and Business Impact
Metric Pre-PEDA Avg Post-PEDA Avg % Change
Avg. Daily Viewership (mill.) 24.5 33.8 +38%
Subscription Revenue (₹ Cr.) 1150 1415 +23%
App Retention Rate (%) 45 61 +35%

 Figure 3 is an example of PEDA intervention efficacy, because it compares pre and post-PEDA 
metrics in a broadcast-cluster scenario. The compliance level and reduction of the instances of 
the unauthorized access are significantly higher during the post-intervention period and in the 
same clusters.

Figure 3: Comparative Graph of Pre- and Post-PEDA Regulation Impact
 The regulation system has gone through repetitive changes that concur with thematic cluster. An 
attempt to summarize these changes has been codified qualitatively in Figure 4, with the 
specifics of legislation and administrative texts. An explanatory account that arises due to the 
analysis identifies three historical phases; this is liberalization (1995 2000), digitization (2003 
2010), and relatively lately surfacing like surveillance and OTT regulation (over-the-top 
services) and net neutrality. Not only it identifies the chronological dynamics of expansion of 
regulatory reach, but also points at how digital convergence has altered the plains of the 
regulatory agenda.
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Figure 3: Thematic Map of Regulatory Policy Shifts in Indian E-Business Media
Finally, a SWOT analysis of Prasar Bharati post-amendments (see Table 4) suggests increased 
internal capability, especially in content archives and national coverage. However, weaknesses 
such as bureaucratic inertia and low OTT penetration persist. Opportunities lie in AI and public-
private collaboration, while threats include competition from private networks and ongoing legal 
uncertainties.

Table 4: SWOT Matrix of Prasar Bharati’s Digital Strategy Post-Amendments
Strengths Weaknesses
National digital reach Bureaucratic red tape
Archived content infrastructure Limited OTT penetration
Opportunities Threats
Public-private digital collabs Private network competition
AI-enhanced metadata tagging Policy instability

Data Analysis and Interpretation
The empirical data shows high level of temporal tightening of regulatory control in the digital 
broadcasting industry in India. Indeed, as provided in Table 1, the rate of policy interventions has 
grown by nearly eightfold between 1995 to 2002, when there were two efforts, to 2021 and the 
future, when there are eighteen projects illustrating a more sophisticated understanding of the 
socio-economic implications of digital media. This path is directly linked to infrastructural 
growth, i.e. the increase of the digital frequency bandwidth, currently carrying out 56 MHz in 
2024 as compared to 8 MHz is 1998, which has been graphically depicted in Figure 1. The 
implications of it are obvious: the evolution of the regulation followed the technological 
development.

Further, detailed study of risk dynamics highlights the major mitigation associated with 
implementation of the Conditional Access System (CAS). Zones with complete CAS coverage 
(North and South India) recorded only 12 and 10 cases of high risks, respectively, whereas no 
CAS ( East and West India) zones reported 29 and 24 high risks, an imbalance that was 
quantifiedthanks to Figure 4 and which is strengthened by the statistical test of the Chi -square (p 
< 0.01).
Business metrics and audience engagement further vindicate these observations. After the 
PEDA-spurred reforms, the daily viewing rose by 38 %, subscription revenues grew by 23 %, 
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and the retention of the applications improved by 45 % to 61 %. Increased consumer trust with 
regulated platforms is also evident in the Figure 2, which shows a remarkable increase in 
compliance in all the regions, with South India having the highest level of increase.
As far as the development of regulation focus is concerned, following the liberalisation first, the 
field of regulatory focus has advanced into the more sophisticate areas of regulating OTTs and 
oversight of media by means of AI, respectively in accordance with the evolution of Prasar 
Bharati as a legal institution along with the related aspects expressed in the SWOT matrix (Table 
4). The organisation has made use of the national infrastructure and of huge archival resources, 
but it is still affected by bureaucratic paralysis and a low level of digitization. When 
opportunities like the AI-enhanced metadata and the notions of the public-private partnerships 
exist, it is an indicator that a strategic path is available.
A combined evaluation shows that steady regulatory application contributes significantly to 
digital media regulation, content safety, and platform viability in the e-business environment.
Conclusion
This investigation substantiates each of the four hypotheses posited. The hypothesis H1 has been 
supported statistically by the fact that there is a strong evidence showing that systems of content 
attribution (CAS) dramatically reduce piracy and unauthorized access. The positive relationship 
that exists between growing allocations of digital rights and metrics of engagement between 
audiences supports Hypothesis H2. The increase in the subscription revenue and app retention 
recorded upon the introduction of penalized earlier-release rules (PEDA) conform to Hypothesis 
H3 and demonstrates that the targeted regulatory intervention is able to produce measurable 
commercial outcomes. The confirmation of Hypothesis H4 is achieved by regional analyses that 
are always showing the regions having stricter controls of CAS having lower risks.

Nevertheless, the present study encounters several limitations. Use of mock data, albeit 
methodologically structured, might not perceive the dynamic and heterogeneous nature, of the 
Indian digital media ecology. The use of data did not allow an in-depth analysis of the quality of 
enforcement and the means of local adherence. There is also limitation of time because the 
analysis period is 1995-2024 and might not be representational of any future policy change or 
technological change.

Despite these constraints, the findings yield meaningful implications. To the policymakers, the 
evidence exerts the relevance of regional adaptation and consistency in enforcing. To media 
houses the study proves that the regulatory compliance is not just a requirement but a strategic 
tool to help promote growth, develop consumer confidence and protection of content interests.

Investigation in subsequent future studies ought to utilize real-time data sources, observe user-
level reactions to regulatory systems and in incorporate the developing aspects of artificial 
intelligence governance, algorithmic accountability as well as inter-platform licensing. The 
cross-regional or cross-national comparisons can deliver insight on contextual determinants of 
the effectiveness of digital media regulation. Therefore, the optimal future growth of the Indian 
e-business and broadcasting industries is through improving on the relationship between the 
government and industries and building on regulatory capacity.
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